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Executive  Summary 


This  report  provides  an  estimate  of  the  quantities  of  soil  contaminated  with  metals  at  Army 
installations  in  the  United  States  in  order  to  understand  the  user  requirements  for  environmental 
technology  research  and  development  (R&D)  work.  A  timeline  for  the  treatment  of  metals- 
contaminated  soil,  an  estimate  of  the  volume  of  soil  remaining  to  be  treated  over  time,  and  the 
funds  budgeted  for  the  treatment  of  soil  are  also  provided.  A  summary  of  proposed  remedial 
methods  is  provided,  as  is  the  prevalence  of  individual  metals  in  contaminated  soil  at  Army 
installations. 

The  data  presented  in  this  study  deal  only  with  soil  and  sediment  contamination  and  associated 
remediation  activities.  Groimdwater  and  surface  water  were  not  considered  in  this  study.  At 
sites  where  both  soil  and  groundwater  were  to  be  remediated,  only  those  costs  associated  with 
the  soil  treatment  were  included  in  this  study.  The  Defense  Site  Environmental  Restoration 
Tracking  System  (DSERTS)  Database  was  used  to  identify  sites  with  metals  contamination. 
Sites  identified  from  the  DSERTS  Database  were  screened  to  eliminate  sites  that  were  restored 
prior  to  1999  or  where  aggregate  metal  contamination  levels  were  below  the  EPA  Region  III 
risk-based  action  levels  for  residential  use.  Details  of  restoration  activities  were  gleaned  from 
Installation  Action  Plans  (lAPs),  Base  Realignment  and  Closure  (BRAC)  Plans,  and  Cost-to- 
Complete  (CTC)  Reports.  Points  of  Contact  (POC)  for  installations  were  contacted  for 
information  on  sites  for  which  information  was  lacking.  CTC  information  was  used  to  further 
screen  sites  based  on  the  proposed  remediation  method.  Sites  for  which  proposed  treatment 
methods  were  inconsistent  with  metals  contamination  were  also  eliminated.  For  example,  if  the 
proposed  remedial  action  involved  only  soil  vapor  extraction,  then  the  site  was  eliminated  from 
the  estimate.  Sites,  however,  being  covered  with  a  low  permeability  cap  or  managed  using 
institutional  controls  were  included  in  the  estimate. 

Based  on  1998  data,  it  is  estimated  that  there  are  450  sites  at  95  installations  with  2,285  KCY  of 
soil  requiring  cleanup  due  to  contamination  by  metals.  An  additional  2,861  acres  of  land  will 
either  be  capped  or  enclosed  within  a  fence.  The  projected  cost  for  either  treating  soil  or 
reducing  the  risk  associated  with  these  450  sites  is  $1,038M.  By  the  year  2008,  the  restoration 
should  be  completed  on  approximately  75%  of  the  sites  for  which  environmental  restoration  is 
required.  For  about  half  of  the  sites,  disposal  in  a  landfill  was  listed  as  a  treatment  technology. 
Lead  was  found  to  be  the  most  common  metal  contaminant  at  Army  sites  followed  by  arsenic, 
manganese,  antimony,  cadmium,  copper,  and  mercury. 
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AN  ESTIMATE  OF  SOILS  CONTAMINATED  WITH  METALS 


Purpose:  The  purpose  of  this  study  was  to  examine  the  quantities  of  soil  contaminated  with 
metals  at  Army  installations  in  the  United  States  in  order  to  imderstand  the  user  requirements  for 
environmental  technology  research  and  development  (R&D)  work.  This  report  provides  a 
timeline  for  the  treatment  of  metals-contaminated  soil  and  an  estimate  of  the  volume  of  soil 
remaining  to  be  treated  over  time.  Per  annum  information  is  provided  regarding  the  number  of 
installations  and  sites  that  will  be  involved  in  cleanup,  the  planned  volumes  of  soil  to  be  treated, 
and  the  funds  budgeted  for  treatment.  A  summary  of  the  proposed  methods  for  treating  the 
contaminated  soil  is  also  given. 

Scope:  The  data  presented  in  this  study  deals  only  with  soil  and  sediment  contamination  and 
associated  remediation  activities.  Groundwater  and  surface  water  were  not  considered  in  this 
study.  In  compiling  the  list  of  sites  requiring  remediation,  those  sites  planning  to  treat  only 
groundwater  were  omitted.  For  example,  sites  planning  to  do  reduction/precipitation  or  ion 
exchange  of  contaminants  in  groundwater  were  omitted.  At  sites  where  both  soil  and 
groundwater  were  to  be  remediated,  only  those  costs  associated  with  the  soil  treatment  were 
included  in  this  study. 

Assumptions  were  made  regarding  the  driving  force  for  remedial  actions  and  these  were  based  on 
the  applicability  of  proposed  remediation  methods.  The  Remediation  Technologies  Screening 
Matrix  and  Reference  Guide  (USAEC,  1997)  was  used  to  select  appropriate  remediation 
methods.  For  many  sites,  the  proposed  treatment  will  not  affect  metal  contaminants.  For 
example,  soil  vapor  extraction  (SVE),  bioventing  (BV),  and  composting  (COMP)  have  no  effect 
on  metal  contaminants.  The  full  list  of  treatment  methods  which  were  excluded  from 
consideration  were: 

•  Bioventing  (BV) 

•  Composting  (COMP) 

•  Bioremediation  (BIO) 

•  Soil  Vapor  Extraction  (SVE) 

•  Building  Demolition,  Decontamination,  and  Debris  Removal  (NM — non-metals) 

•  UXO  Surveys  and  Removal  (UXO) 

There  are  a  number  of  ex-situ  technologies  where  metal  contaminants  are  removed  and  dealt  with 
even  though  organic  chemicals  are  the  primary  target  of  the  technology.  Incineration  (INC)  and 
thermal  desorption  (TD)  fall  into  this  category.  The  metal  contaminants  remain  in  the  solid 
residue  and  are  disposed  of,  or  are  treated,  along  with  the  volatile  compounds.  Sites  being 
treated  by  these  tiiermal  technologies  were  summarized  separately  from  those  sites  where  the 
treatment  methods  appear  to  be  driven  by  metals  contamination. 

Solidification  (SOL)  and  stabilization  (STAB)  are  remedies  typically  driven  by  metals 
contamination  and  all  sites  where  these  technologies  will  be  used  alone,  or  in  conjunction  with 


other  technologies,  were  included  in  the  estimate.  Since  disposal  in  a  landfill  and  containment  by 
means  of  a  low  permeability  cap  or  slurry  wall  can  be  used  for  metals  contaminated  soil,  sites 
that  will  be  treated  by  these  methods  were  also  included  in  the  estimate.  Institutional  controls 
such  as  fencing  or  deed  restrictions  were  also  included  in  the  estimate  since  they  are  acceptable 
remedial  strategies  for  metals  contamination.  The  treatment  technologies  considered  consistent 
with  metals  contamination  are  as  follows: 

•  Solidification  (SOL) 

•  Stabilization  (STAB) 

•  Disposal  in  a  Landfill  (LF) 

•  Installment  of  a  Low  Permeability  Cap  (CAP) 

•  Slurry  Walls  (SLW) 

•  In  Situ  Vitrification  (VIT) 

•  Institutional  Controls;  i.e.,  fencing  and  deed  restrictions  (INST) 

All  sites  where  metals  contamination  of  soil  has  been  identified  were  included  in  this  study. 
Burning  grounds,  former  landfills,  hazardous  waste  storage  areas,  vehicle  maintenance  areas,  and 
fire  fighting  training  areas  were  activities  often  associated  with  metals  contamination.  Small 
arms  ranges  and  open  bum/open  detonation  (OB/OD)  areas  were  also  included  in  this  study. 

There  is  a  possibility  that  restoration  activities  assumed  to  be  associated  with  metals  may,  in  fact, 
be  associated  with  other  types  of  contaminants.  To  verify  that  the  sites  included  in  this  estimate 
are  indeed  being  remediated  for  metals  contamination,  support  was  requested  from  Points  of 
Contact  (POCs)  at  the  Environmental  Restoration  Division  (ERD)  and  at  individual  installations. 

Research  and  Analysis  Methods:  The  U.S.  Army  annually  updates  its  appraisal  of 
environmental  cleanup  requirements  for  each  U.S.  installation.  The  ERD  of  the  U.S.  Army 
Environmental  Center  (USAEC)  compiles  the  documents  dealing  with  environmental  restoration 
from  each  installation.  Documentation  is  provided  which  lists  sites  that  are  contaminated,  the 
contaminants  and  their  maximum  concentrations,  the  contaminated  media  (soil,  groundwater, 
surface  water,  etc.),  proposed  schedule  for  remediation,  proposed  method  of  remediation, 
estimated  quantities  of  contaminated  media,  and  funds  budgeted  for  cleanup. 

To  simplify  the  task  of  identifying  sites  with  metals  contamination,  the  Defense  Site 
Environmental  Restoration  Tracking  System  (DSERTS)  database  was  queried  for  sites  that  were 
known  to  have  metals  contamination.  The  DSERTS  database  has  a  unique  designation  for  each 
site  xmder  environmental  investigation  and  contains  a  list  of  the  maximum  concentrations  of  all 
contaminants  foimd  at  each  site. 

To  eliminate  sites  that  have  been  cleaned  up  or  sites  with  levels  of  contamination  below  action 
levels,  the  following  rejection  criteria  were  used  in  the  DSERTS  query: 

•  Sites  with  response  complete  (RC)  dates  of  1 998  or  before 

•  Sites  with  an  aggregate  contamination  level  below  the  EPA  Region  HI  risk-based  action 
level  for  residential  use  (contaminants  and  action  levels  are  in  Table  1) 
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Table  1 

Contaminants  of  Concern  and  Risked-Based  Action  Levels 


Contaminant 

USEPA  Region  III  Screening  Levels 

CAS  No. 

Soil  Ingestion  (mg/kg) 

Industrial 

Residential 

Antimony  and  compounds 

7440-36-0 

4.00E-04 

820 

31 

Arsenic  (cancer) 

7440-38-2 

l.OOE-04 

3.8 

0.43 

7440-38-2 

4.00E-04 

610 

23 

Barium  and  compounds 

7440-39-3 

7.00E-02 

140,000 

5,500 

Beryllium  and  compoxmds 

7440-41-7 

2.00E-03 

4,100 

160 

Boron 

108-60-1 

9.00E-02 

180,000 

7,000 

Cadmium  and  compounds 

7440-43-9 

5.00E-04 

1,000 

39 

Chromium  III  and  compounds 

16065-83-1 

l.OOE+00 

1,000,000 

78,000 

18540-29-9 

5.00E-03 

1,000 

390 

Cobalt 

7440-484 

6.00E-02 

120,000 

4,700 

Copper  and  compounds 

7440-50-8 

4.00E-02 

82,000 

3,100 

Lead 

7439-92-1 

N/A 

1,000 

400 

Lithium 

7439-93-2 

2.00E-02 

41,000 

1,600 

Manganese  and  compounds 

7439-96-5 

2.00E-02 

41,000 

1,600 

7439-97-6 

3.00E-04 

610 

23 

22967-92-6 

l.OOE-04 

200 

7.8 

Molybdenum 

7439-98-7 

5.00E-03 

10,000 

390 

Nickel  and  compoimds 

7440-02-0 

2.00E-02 

41,000 

1,600 

Selenium 

778249-2 

5.00E-03 

10,000 

390 

Silver  and  compounds 

7440-224 

5.00E-03 

10,000 

390 

7440-24-6 

6.00E-01 

1,000,000 

47,000 

Thallium 

7440-28-0 

7.00E-05 

140 

5.5 

Tin  and  compoimds 

7440-31-5 

6.00E-01 

1,000,000 

47,000 

Vanadium 

7440-62-2 

7.00E-03 

14,000 

550 

Zinc 

7440-66-6 

3.00E-01 

610,000 

23,000 

Using  this  screening  method,  a  total  of  889  sites  at  102  installations  were  identified  as  potential 
sites  requiring  cleanup.  The  primary  sources  for  information  on  the  details  of  the  remedial 
activity  for  each  site  were  lAPs,  BRAC  Plans,  and  CTC  reports.  Installations,  or  parts  of 
installations  involved  in  the  BRAC,  submit  BRAC  Plans  which  provide  historical  data  and 
information  regarding  environmental  concerns  and  proposed  actions  and  CTC  reports.  Defense 
Environmental  Restoration  Account  (DERA)  installations  submit  lAPs  and  CTC  Reports.  lAPs 
contain  a  description  of  each  DERA  site  scheduled  for  remedial  action  or  being  investigated  for 
possible  remedial  action.  lAPs  also  provide  a  timetable  for  the  phases  of  cleanup  and  then- 
associated  cost.  CTC  reports  contain:  1)  a  roll-up  page  which  gives  a  breakdown  of  funds 
requested  for  the  various  phases  of  environmental  cleanup  for  each  site  and  2)  a  detail  page  for 
each  site  showing  details  of  the  basis  for  the  funding  request.  In  the  past,  lAPs  and  BRAC  Plans 
did  not  necessarily  contain  CTC  information.  Beginning  in  1998,  both  plans  contain  CTC  data. 
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In  BRAC  Plans,  the  contaminated  sites  are  generally  not  identified  by  the  nxxmber  designation 
used  in  the  DSERTS  database. 

In  the  absence  of  hard  copies  of  CTC  data,  two  databases  from  which  the  1998  constrained  CTC 
reports  were  generated  were  obtained  from  ERD.  One  database  contained  information  included 
in  detail  pages  and  was  denoted  the  Site  Action  Item  Database.  The  second  database,  the  Site 
Rollup  Database,  contained  the  fiscal  year  costs  for  the  seven  phases  of  environmental 
restoration:  Phase  1  Preliminary  Assessment/Site  Investigation  (PA/SI),  Phase  2  Remedial 
Investigation/Feasibility  Study  (RI/FS),  Phase  3  Remedial  Design  (RD),  Phase  4  Remedial 
Action  (RA),  Phase  5  Interim  Remedial  Action  (IRA),  Phase  6  Long-Term  Monitoring  (LTM), 
and  Phase  7  Long-Term  Operation  (LTO).  In  some  cases,  the  remedial  actions  were  not  defined. 
In  these  cases,  either  the  POC  at  ERD  or  at  the  installation  were  contacted  for  definitive 
information  on  the  sites. 

The  databases  obtained  from  ERD  contained  information  on  all  Army  installations.  The  first 
task  was  to  filter  the  data  using  the  list  of  889  sites  generated  from  the  DSERTS  query  for  metals 
contamination.  From  the  Site  Action  Item  Database,  several  pieces  of  information  were 
obtained;  the  actions  plaimed  for  each  site,  the  quantity  of  soil  or  area  of  land  being  treated,  the 
phase  in  which  die  action  will  be  done,  and  the  cost  of  each  activity.  The  action  items  were  also 
filtered  to  remove  activities  that  were  not  consistent  with  the  scope  of  this  study,  that  is,  activities 
not  consistent  with  remediation  of  metals-contaminated  soil.  Since  the  remedial  action  costs  in 
the  Site  Action  Item  Database  were  not  adjusted  for  geographical  cost  differences,  costs  given  in 
the  database  had  to  be  corrected  using  a  geographical  area  cost  factor.  Contingency  and  project 
management  costs  also  had  to  be  added.  The  restoration  phases  associated  with  site  actions 
could  be  selected  from  the  Site  Action  Item  Database,  but  the  timing  of  the  actions  could  not. 
The  Site  Rollup  Database,  which  lists  total  phase  costs  by  year,  was  used  to  establish  a  timetable 
for  the  phases  and  then  the  action  item  costs  could  be  cash  flowed  according  to  their  phase 
designation. 

Results:  The  total  number  of  sites  which  met  the  criteria  for  metals  contamination  are  listed  in 
Appendices  A,  B,  C,  and  D.  Table  A-1  contains  the  list  of  450  sites  that  ultimately  became  part 
of  the  estimate.  These  450  sites  require  remediation  of  soil  due  to  metals  contamination  and  the 
treatment  is  driven  by  metals.  Table  B-1  contains  the  list  of  54  sites  which  will  be  cleaned  up  by 
technologies  better  suited  for  other  contaminants.  Table  C-1  lists  111  sites  where  the  proposed 
treatments  would  have  no  effect  on  metal  contaminants  or  the  treatments  involved  only 
grormdwater  and  not  soil.  A  detailed  description  of  why  a  particular  site  was  omitted  from  the 
estimate  is  given  in  Appendix  C. 

Despite  their  selection  by  the  DSERTS  query,  127  of  the  889  sites  had  no  CTC  data.  These  sites 
are  shown  in  Table  D-1  and  were  omitted  from  this  estimate.  According  to  ERD  personnel,  sites 
with  no  CTC  data  have  either  been  cleaned  up  (response  complete)  or  are  low-priority  sites  that 
will  not  likely  require  remedial  action. 

Since  this  estimate  deals  with  remedial  actions,  only  those  sites  that  had  activities  in  Phases  4 
and  5  (RA  and  IRA)  could  be  used  to  build  the  estimate.  Among  the  762  sites  for  which  there 
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was  CTC  data,  164  sites  had  no  costs  for  Phases  4  and  5.  These  164  sites,  also  listed  in  Table  D- 
1,  were  omitted  from  the  estimate  because  no  remedial  actions  involving  soil  are  planned  for 
these  sites.  Of  these  164  sites,  72  sites  had  only  Phase  6  and/or  7  costs.  For  these  72  sites, 
remediation  of  soil  has  been  completed  or  was  never  required  and  only  monitoring  or  treatment 
of  groxmdwater  is  required.  Seventy  of  the  164  sites  have  no  CTC  data  beyond  Phase  3  (RD). 
This  means  that  site  investigations  are  expected  to  reveal  that  no  further  action  is  required  or  that 
so  little  is  known  about  the  sites  that  remedial  actions  could  not  be  planned  or  budgeted.  It  is 
likely  that,  for  some  of  these  70  sites,  RI/FS  activities  planned  in  the  future  may  reveal  that 
remedial  actions  are  required.  For  22  of  the  164  sites,  Phases  1  through  3  and  Phases  6  or  7  have 
costs  while  tiiere  are  no  costs  for  Phases  4  and  5.  For  these  22  sites,  groimdwater  appears  to  be 
the  only  media  involved  in  restoration  activities. 

From  the  889  sites  identified  from  the  DSERTS  query  for  metals  contamination,  a  total  of  291 
(127  with  no  CTC  data  and  164  with  no  Phase  4  or  5  CTC  data)  sites  were  eliminated  because 
they  had  no  CTC  cost  for  remedial  actions  (RA  or  IRA).  This  left  598  sites  that  could  potentially 
become  part  of  this  estimate.  Of  these  598  sites,  450  became  part  of  the  estimate  (Table  A-1),  54 
are  to  be  remediated  by  INC  or  TD  (Table  B-1),  and  111  were  omitted  because  the  proposed 
remediation  does  not  involve  soil  or  is  not  driven  by  metals  (Table  C-1).  The  total  nmnber  of 
sites  in  the  three  tables  exceeds  598  because  there  are  17  sites  that  have  both  Phases  4  and  5  and 
are,  therefore,  duplicated  in  tables. 

The  estimated  total  volume  of  soil  contaminated  with  metals  and  the  reduction  in  the  volume 
over  time  due  to  remedial  activities  is  shown  in  Table  2.  The  volume  of  soil  scheduled  for 
treatment  each  year  and  the  quantity  of  soil  remaining  to  be  treated  is  shown  in  Figure  1.  The 
information  in  Table  1  and  Figure  1  was  developed  from  the  data  in  Appendix  A  -  Sites  With 
Metals-Contaminated  Soil  That  Will  Be  Remediated  for  Metals. 

The  “Volume  of  Soil  To  Be  Remediated”  is  based  on  quantities  provided  in  die  Site  Action  Item 
Database.  For  many  of  the  sites,  a  volume  of  soil  was  not  given  and,  instead,  a  treatment  area  in 
acres  to  be  covered  with  a  low  permeability  cap  was  given.  At  some  sites,  where  institutional 
controls  will  be  used  to  restrict  public  access,  an  area  in  acres  was  calculated  using  the  length  of 
fence  provided  from  the  Site  Action  Items  Database.  The  area  in  acres  was  calculated  using  the 
length  of  fence  and  an  assumed  square  geometry  for  the  area  being  fenced.  For  sites  being 
capped  or  fenced,  no  volume  of  soil  was  determined  and  these  sites  are,  therefore,  not  reflected  in 
the  volume  shown  in  Table  2.  The  “Volume  of  Soil  to  Be  Remediated”  each  year  is  the  quantity 
the  installations  plan  to  clean  up  each  year  if  funds  are  available.  The  “Budget  for  RA”  comes 
from  the  CTC  entries  for  the  budgeted  funds  for  RAs  or  IRAs  involving  soil  remediation.  This 
value  does  not  include  funds  for  remedial  investigation  (RI)/feasibility  study  (FS)  or  remedial 
design  (RD),  nor  does  it  include  costs  for  activities  not  consistent  with  the  scope  of  this  study. 
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Table  2 

Annual  Metals-Contaminated  Soil  Remediation  Activity 


Year 

99 

00 

01 

02 

03 

04 

05 

IKS 

07 

08+ 

Total 

*Volume  of 
Soil  to  Be 
Remediated, 
KCY 

462 

302 

209 

133 

109 

221 

1 

66 

74 

565 

2,285 

Budget  for 
RA,$M 

71 

74 

99 

67 

71 

83 

51 

41 

38 

445 

1,038 

Number  of 
Sites,  RA 
Completed 

56 

60 

50 

32 

33 

36 

25 

17 

23 

118 

450 

Projected 
Sites  With 
New 

RODs/DDs 

73 

I 

64 

36 

25 

14 

23 

7 

8 

10 

66 

326 

*Does  not  include  2,861  acres  that  will  be  capped  or  isolated  within  a  fence. 


The  budget  figures  include  fimds  requested  for  capping  of  sites  even  though  the  volume  of  soil 
being  capped  could  not  be  determined. 

The  “Number  of  Sites,  RA  Completed”  provides  the  quantity  of  sites  where  the  RA  should  be 
finished  in  the  year  indicated  as  identified  by  the  cash  flow  of  CTC  budgets. 

The  “Projected  Sites  With  New  RODs/DDs”  is  an  estimate  of  the  number  of  sites  for  which  a 
ROD  or  DD  will  be  signed  in  the  year  indicated.  Generally,  ROD/DD  dates  were  not  provided 
unless  they  had  already  been  signed  or  would  be  signed  within  the  next  year.  The  ROD  or  DD  is 
typically  signed  before  the  RD  begins.  A  few  sites  will  not  require  a  ROD  or  DD,  but  the 
technology  for  RA  should  be  selected  prior  to  RD.  The  entries  in  this  row  in  Table  2  were  taken 
from  the  CTC  data  as  the  first  year  of  RD.  There  is  not  an  entry  for  all  450  sites  because  some  of 
the  RODs/DDs  were  completed  prior  to  1999  and  because  a  few  of  the  sites  provided  no  RD 
dates. 

The  CTC  data  for  remediation  of  soil  is  only  projected  to  the  year  2007.  Activities  scheduled 
further  into  the  future  are  designated  2008+.  The  Defense  Planning  Guidance  (DPG)  document, 
however,  calls  for  the  cleanup  of  all  high  relative  risk  sites  by  the  end  of  2007,  all  medium 
relative  risk  sites  will  be  cleaned  up  by  the  end  of  201 1,  and  the  low  risk  sites  will  be  cleaned  up 
by  the  end  of  2014.  For  this  reason,  the  timeline  for  cleanup  ends  in  the  year  2014.  The  rate  of 
cleanup  of  the  soil  remaining  after  the  year  2008  was  assumed  to  be  constant.  The  slope  of  the 
line  in  Figure  1  is  no  steeper  after  die  year  2008  than  before.  This  indicates  that  the  pace  of 
cleanup  is  rapid  enough  to  meet  DPG  goals.  In  other  words,  if  the  rate  of  cleanup  projected  to 
the  year  2008  is  maintained  through  the  year  2014,  DPG  goals  will  be  met. 
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Table  2  shows  that,  according  to  the  latest  available  CTC  data,  about  75  percent  of  the  soil  that 
will  be  remediated  for  metals  contamination  will  be  cleaned  up  prior  to  the  year  2008  if  funding 
is  available. 


Metals  Contaminated  Soil  Remaining  for  Remediation 


Year 


Figure  1 


For  1 12  sites,  a  low  permeability  cap  is  being  proposed  either  alone  or  in  conjunction  with  other 
technologies.  An  additional  7  sites  will  be  fenced  to  prohibit  public  access.  Sites  for  which 
institutional  controls  are  being  proposed  (i.e.,  fencing  or  deed  restrictions)  were  included  in  the 
estimate,  as  were  sites  being  covered  with  a  low  permeability  cap.  Since  there  is  no  practical 
way  to  determine  the  volume  of  soil  being  capped,  there  was  no  soil  volume  associated  with  this 
type  of  treatment.  Likewise,  no  voliune  of  soil  could  be  associated  with  areas  being  isolated 
within  a  fence.  The  amount  of  soil  beneath  caps  or  within  fences  is  not  accoimted  for,  hence,  the 
soil  volume  estimate  given  in  Table  2  is  not  all  inclusive.  The  “Budget  for  RA”  contains  funds 
for  capping  the  112  sites  and  for  implementing  institutional  controls  on  25  sites,  as  well  as  for 
cleanup  of  sites  for  which  there  is  a  volume  estimate.  Since  some  sites  are  under  investigation 
and  have  no  funds  budgeted  for  remedial  action,  it  is  impossible  to  estimate  the  total  volume  of 
soil  that  will  be  remediated  due  to  metals  contamination.  The  estimate  shown  in  Table  2  shows 
the  totals  based  on  available  data. 

By  reviewing  the  Site  Action  Item  Database,  a  summary  was  made  of  the  types  of  remediation 
technologies  being  proposed  for  the  598  sites  that  had  CTC  data  for  RA  or  IRA.  In  Table  A-1, 
these  technologies  are  shown  in  the  last  column  for  each  DSERTS  site.  In  many  cases,  the 
cleanup  technologies  were  the  basis  for  omitting  sites  from  the  estimate.  These  sites  and  the 
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technologies  which  were  the  basis  for  omitting  them  appear  in  Table  C-1.  Table  3  summarizes 
the  technologies  being  used  and  the  number  of  sites  planning  to  use  the  technologies. 


Table  3 

Summary  of  Remediation  Methods  Proposed  for 
Soils  Contaminated  by  Metals 


Treatment  Technology 

Abbreviation 

HiH 

Percentage 
of  Sites 

Percentage  of 
all  Treatments 

Bioventing, 
Bioremediation,  and 
Composting 

BV,  BIO, 
COMP 

17 

2.9 

2.6 

Incineration 

INC 

53 

8.9 

8.0 

Institutional  Controls 
(fencing,  deed  restrictions) 

INST 

25 

4.2 

3.8 

Landfilling 

LF 

294 

49 

45 

CAP 

112 

19 

17 

Low  Temperature 

Thermal  Desorption 

TD 

27 

4.5 

4.1 

Non-Metals  (building 
demolition,  debris 
removal) 

NM 

27 

4.5 

4.1 

Not  Defined 

ND 

15 

2.5 

2.3 

Reactive  Barrier  Wall 

RBW 

2 

0.3 

0.3 

Slurry  Wall 

SLW 

8 

1.3 

1.2 

Soil  Vapor  Extraction 

SVE 

4 

0.7 

0.6 

Solidification 

SOL 

36 

6.0 

5.5 

Stabilization 

STAB 

29 

4.8 

4.4 

Soil  Vapor  Extraction 

SVE 

4 

0.7 

0.6 

Vitrification 

VIT 

1 

0.2 

0.2 

Unexploded  Ordnance 

uxo 

6 

1.0 

0.9 

Many  sites  are  currently  being  investigated  or  have  scheduled  an  RI/FS  in  the  future  and  the 
treatment  technology  has  not  yet  been  selected.  For  these  sites,  the  treatment  technology  in  Table 
A-1  has  been  designated  as  “ND”  for  “not  defined.”  Since  more  than  one  treatment  technology  is 
being  proposed  for  several  sites  (see  Table  A-1),  the  sum  of  the  treatment  technologies  being 
proposed  is  greater  than  the  number  of  sites  involved.  Table  3  does  not  include  remedial 
technologies  that  involve  pumping  and  treatment  of  groundwater.  There  were  34  sites  from  the 
total  list  of  598  where  the  remedial  action  involved  only  groundwater  treatment.  Many  of  the 
sites  represented  in  Table  3  (sites  where  soil  will  be  treated)  have  activities  associated  with 
groundwater,  but  they  occur  in  phases  6  or  7,  respectively,  LTM  or  LTO. 
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Disposal  in  a  RCRA  landfill  was  the  most  common  treatment  method  proposed.  Among  the  660 
treatments  being  proposed,  landfilling  accounted  for  45  percent  of  them.  On  49  percent  of  the 
sites,  contaminated  soil  will  be  landfilled.  This  is  surprising  since  landfill  disposal  is 
considerably  more  expensive  than  other  treatment  methods  and  without  stabilization  or 
solidification,  the  environmental  risk  fi-om  the  metals  is  only  being  shifted  to  the  landfill. 
Solidification  and  stabilization  make  up  9.9  percent  of  the  treatments  proposed.  It  is  possible 
that  for  many  sites  where  landfilling  is  proposed,  the  soil  will  be  solidified  or  stabilized  even 
though  this  is  not  reflected  in  the  data.  Anecdotal  evidence  suggests  that  early  in  the  restoration 
process,  landfill  disposal  is  generally  selected  as  the  treatment  remedy  because  of  its  high  cost. 
As  more  is  learned  about  the  sites,  less  costly  alternatives  are  often  chosen.  The  fact  that 
landfilling  was  listed  so  often  indicates  that  much  of  the  restoration  activity  associated  with 
metals  is  in  the  early  phases. 

Ranges  and  OB/OD  Areas  Included  in  the  Estimate:  In  Table  A-1,  the  description  of  each 
site  is  listed  in  the  second  column.  Of  particular  interest  is  the  number  of  sites  included  in  this 
estimate  that  were  former  OB/OD  areas  or  ranges.  A  review  of  the  descriptions  of  sites  revealed 
that  13  of  the  sites  are  small  arms  ranges  and  36  sites  are  burning  groimds.  Of  these  36  burning 
areas,  20  appear  to  have  been  used  to  bum  only  trash.  Sixteen  of  the  burning  areas  appear  to 
have  been  used  for  burning  and  detonating  munitions  and  can  be  considered  OB/OD  areas. 

Prevalence  of  Particular  Metals  at  Sites:  The  DSERTS  database  was  searched  to  determine 
the  prevalence  of  individual  metal  contaminants  at  the  sites.  This  was  done  by  screening  the 
database  for  sites  with  individual  metals  contamination  in  excess  of  the  EPA  Region  HI 
Residential  Screening  Level  for  that  contaminant.  The  criterion  used  to  select  sites  for  tiie 
estimate  of  metals-contaminated  soil  involved  aggregate  contaminant  levels  of  all  metals.  In  this 
section,  individual  metal  contaminants  were  examined.  Table  4  shows  the  individual 
contaminants  that  were  identified,  the  niunber  of  sites  with  detectable  levels  of  the  contaminant 
in  soil,  and  the  number  of  sites  for  which  the  contamination  level  exceeded  the  EPA  Region  III 
Screening  Levels. 

Lead  is  the  most  common  metal  contaminant  in  soil  at  Army  installations  based  on  the  EPA 
Region  HI  Residential  Screening  Level.  In  decreasing  order  after  lead,  the  most  common  metal 
contaminants  are  arsenic,  manganese,  antimony,  cadmium,  copper,  and  mercury.  The  screening 
of  the  database  produced  3,671  hits  for  metals  contamination  in  soil  at  676  sites.  There  were  399 
sites  where  the  individual  contaminants  exceeded  the  Screening  Level  and  possibly  22  more  sites 
where  the  valence  of  the  element  was  unknown  or  where  die  level  was  not  defined  The  number 
of  different  sites  meeting  the  criteria  of  this  screening  may  be  less  than  399  since  there  are 
probably  sites  contaminated  with  more  than  one  metal  in  excess  of  the  screening  level. 
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Table  4 

Prevalence  of  Individual  Metal  Contaminants 


Contaminant 

Number  of  Sites 

EPA  Region  III 
Residential 
Screening  Level 

(mg^g) _ 

Number  of  Sites  With 
Concentrations 
Greater  than  the 
Screening  Level 

Lead 

523 

400 

142 

Arsenic 

447 

Noncancer  -  23 

118 

• 

Carcinogenic  -  0.43 

3 

121 

164 

45 

87 

31 

35 

Cadmium 

238 

39 

20 

Copper 

198 

11 

Mercury 

220 

Inorganic -23 
Organic  —  7.8 

9 

_i 

10 

Zinc 

219 

23,000 

5 

Barium 

270 

2 

167 

160 

2 

Nickel 

137 

2 

Vanadium 

109 

550 

2 

Silver 

89 

390 

1 

Strontium 

2 

1 

Selenium 

107 

390 

0 

Cobalt 

87 

4,700 

0 

Molvbdeniim 

11 

390 

0 

Boron 

8 

0 

Tin 

7 

0 

Lithium 

1 

0 

Chromium 

328 

ni- 78,000 

VI -390 

<  16 

Phosphorus  (white) 

3 

Not  Defined 

<3 

Uranium 

2 

Not  Defined 

<2 

Calcium  Cyanide 

1 

Not  Defined 

<  1 

Aluminum 

124 

Not  Defined 

0 

Iron 

122 

Not  Defined 

0 

Total  Hits 

3,671 

— 

399  (+  up  to  22) 
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Sites  Being  Treated  by  Technologies  Better  Suited  for  Other  Contaminants:  Table  B-1, 
Appendix  B,  lists  the  54  sites  for  which  there  are  plans  to  treat  contaminated  soil  by  thermal 
methods  only.  These  sites  were  listed  separately  because  thermal  treatment  of  soil  is  normally 
not  effective  for  metals  and  inorganic  materials.  However,  since  these  are  ex-situ  methods  that 
require  the  excavation  of  soil,  metal  contaminants  are  expected  to  be  handled  in  the  solid  residue 
or  off  gases.  Sites  where  these  thermal  treatments  are  being  proposed  along  with  other 
treatments  that  are  consistent  with  metals  contamination  are  not  included  in  Table  B-1 . 

Comparison  to  Explosives  Estimate:  Unlike  explosives  contamination  which  is  predominantly 
restricted  to  areas  where  explosives  were  manufactured  or  shells  were  loaded  and  packed,  metals 
are  much  more  ubiquitous.  Many  more  installations  were  found  to  have  metals  contamination. 
Burning  grounds,  landfills,  hazardous  waste  storage  areas,  waste  treatment  areas,  pesticide 
storage  and  handling  areas,  vehicle  maintenance  areas,  fuel  storage  and  handling  areas,  and  fire 
fighting  training  areas  are  some  of  the  sources  for  metals  contamination  and  these  activities  are 
common  at  many  Army  installations.  The  cleanup  of  explosives  contamination  is  much  more 
advanced  than  the  cleanup  of  metals.  The  volumes  of  explosives-contaminated  soil  are  well 
defined  and  the  installations  with  large  soil  voliunes  have  completed  remedial  investigations  (RI) 
and  feasibility  studies  (FS)  and  are  in  the  remedial  design  (RD)  or  remedial  action  (RA)  phase 
(US ABC,  1997  and  1998).  In  contrast,  much  of  the  metals  contamination  is  in  the  preliminary 
assessment  phase  or  site  investigation  phase.  There  appears  to  be  a  little  overlap  of  the  metals 
and  explosive  contaminated  sites.  Seven  sites  included  in  the  explosives  estimate  are  also  in  this 
metals  estimate;  three  are  at  ARDEC  (Picatinny  Arsenal),  three  are  at  Sunflower  AAP,  and  one  is 
at  Camp  Navajo. 

Comparison  to  Organic  Chemicals  Estimate:  Comparison  of  the  sites  in  the  organic  estimate 
and  the  metals  estimate  revealed  that  there  is  some  overlap  of  these  two  problems.  The  treatment 
technologies  listed  for  many  of  the  metals  sites  are  better  suited  for  organic  chemicals.  It  is  for 
this  reason  that  sites  being  treated  thermally  were  placed  in  a  separate  list  (Table  B-1,  Appendix 
B).  Among  the  450  sites  that  are  included  in  this  estimate,  41  of  the  sites  were  also  in  the 
estimate  of  soil  contaminated  by  organic  compoimds.  A  review  of  the  site  descriptions  also 
revealed  that  activities  which  resulted  in  metals  contamination  of  soil  also  result  in  organic 
chemical  contamination  of  soil  (USAEC,  1999). 

Conclusions:  According  to  die  most  recent  summaries  of  restoration  activities  at  Army 
installations,  there  is  approximately  2,285  KCY  of  soil  that  will  be  remediated  due  to 
contamination  by  metals  and  an  additional  2,861  acres  that  will  be  capped  or  enclosed  within  a 
fence.  The  metals-contaminated  soil  is  in  450  sites  spread  over  95  installations.  The  estimated 
budget  for  remediating  this  soil  is  $1,038M.  Trends  in  the  data  suggest  that  landfill  disposal  will 
not  be  used  as  often  as  is  currently  proposed.  As  RI/FSs  are  completed,  many  sites  will  choose 
less  costly  remedial  strategies  such  as  capping.  Investigations  that  are  underway  or  scheduled  in 
the  future  may  also  alter  the  current  plans  for  many  sites.  Some  sites  currently  scheduled  for 
cleanup  may  not  have  to  be  cleaned  up  and  others  that  were  assumed  to  pose  little  risk  may 
eventually  have  to  be  remediated.  Since  a  large  number  of  sites  are  currently  being  investigated 
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or  will  be  investigated  in  the  future,  the  estimated  amount  of  soil  that  will  be  remediated,  as  well 
as  the  technologies  used,  will  change  over  time. 

The  information  contained  in  this  report  is  based  directly  on  information  updated  annually  by 
each  installation.  The  lAPs,  BRAC  Plans,  CTC  Databases,  and  DSERTS  databases  were 
reviewed.  Followup  telephone  calls  were  made  to  installation  POCs  or  USAEC  POCs  to  obtain 
clarification  when  necessary.  This  report  summarizes  the  data  on  contamination  of  soils  by 
metals  so  that  the  user  requirements  for  environmental  technology  R&D  can  be  assessed. 


12 


References  Cited 


1.  U.S.  Army  Environmental  Center  (USAEC).  1997.  Federal  Remediation  Technologies 
Roundtable.  Remediation  Technologies  Screening  Matrix  and  Reference  Guide.  Report  No. 
SFIM-AEC-ET-CR-97053 . 

2.  U.S.  Army  Environmental  Center  (USAEC).  1998.  An  Estimate  of  Soils  Contaminated  With 
Secondary  Explosives.  Report  No.  SFIM-AEC-ET-CR-98002.  Prepared  by  TVA.  February 
1998. 

3.  U.S.  Army  Environmental  Center  (USAEC).  New  Lower  Estimate  for  Soils  Contaminated 
With  Secondary  Explosives  and  the  Associated  Implications.  Report  No.  SFIM-AEC-ET- 
CR97026.  Prepared  by  TRW  Inc.  June  1997. 

4.  U.S.  Army  Environmental  Center  (USAEC).  1998.  An  Estimate  of  Soils  Contaminated  With 
Organic  Compounds.  No.  SFIM-AEC-ET-CR-99006.  Prepared  by  TVA. 


General  References 

1.  U.S.  Army  Environmental  Center  (USAEC),  Environmental  Restoration  Division. 
Installation  Action  Plans.  Various  authors.  February -March  1998. 

2.  U.S.  Army  Environmental  Center  (USAEC),  Environmental  Restoration  Division.  Base 
Realignment  and  Closure  (BRAC)  Cleanup  Plans.  Various  authors.  1995  -  1997. 

3.  U.S.  Army  Environmental  Center  (USAEC),  Environmental  Restoration  Division.  Site 
Rollup  and  Site  Detail  Estimate  Reports  (Cost-to-Complete  Reports).  Various  authors. 
March  -  April  1 997  and  March  -  April  1998. 

4.  U.S.  Army  Environmental  Center  (USAEC),  Environmental  Restoration  Division.  Site 
Action  Item  Database  1998. 

5.  U.S.  Army  Environmental  Center  (USAEC),  Environmental  Restoration  Division.  Site 
Rollup  Database  1998. 


13 


Appendix  A 


Sites  With  Metals-Contaminated  Soil  That  Will  Be 
Remediated  for  Metals 
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Appendix  A 


Sites  With  Metals-Contaminated  Soil  That  Will  Be 
Remediated  for  Metals 

The  sites  listed  in  this  Appendix  were  taken  from  a  list  of  889  that  were  identified  by  a  query 
of  the  DSERTS  database.  Sites  having  no  CTC  data  for  remedial  activities  were  omitted 
from  the  list  of  889.  These  sites  were  compared  with  sites  listed  in  two  databases  from 
which  the  CTC  Detail  Pages  and  Rollup  Pages  are  generated.  Sites  with  metals 
contamination  in  soil  that  are  scheduled  for  remediation  by  a  method  consistent  with  metals 
contamination  are  included  in  Table  A-1 .  Sites  that  had  no  proposed  remedial  activities 
involving  metals-contaminated  soil  were  omitted,  as  were  sites  with  proposed  remedial 
actions  that  are  not  consistent  with  metals  contamination. 

The  databases  provided  information  regarding  the  timing  of  the  RD  and  RA  and  the  cost 
spread  by  fiscal  year  for  remedial  actions.  The  databases  also  provided  information  on  the 
quantities  of  soil  being  treated  at  each  site  in  KCY  or  in  acres  (if  the  treatment  involved 
capping  of  the  contaminated  soil  or  isolation  within  a  fence).  Only  those  costs  associated 
with  remediation  of  soil  were  included  in  Table  A-1.  If  remedial  actions  involved  treatments 
inconsistent  with  the  scope  of  this  estimate,  those  costs  were  omitted  and  the  per  annum 
spread  of  costs  for  relevant  activities  was  proportioned  the  same,  as  was  the  total  RA  costs 
provided  in  the  Site  Rollup  Database.  All  data  in  this  appendix  is  from  1998  CTC 
constrained  cost  data. 
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Table  A-1.  Sites  with  Metals-Contaminated  Soil  That  Will  Be  Remediated  for  Metals 


HAFB-Ol 7  WASTE  TREATMENT  PLANT  i 

HAFB-026  CONTAMINATED  SEDIMEnI 


Table  A-1.  Sites  with  Metals-Contaminated  Soil  That  Will  Be  Remediated  for  Metals 
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Sites  With  Metals-Contaminated 
Soil  That  Will  Be  Treated  for  Metals  by  a  Technology 
Better  Suited  for  Other  Contaminants 
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Sites  With  Metals-Contaminated 
Soil  That  Will  Be  Treated  for  Metals  by  a  Technology 
Better  Suited  for  Other  Contaminants 


Sites  listed  in  this  appendix  have  metals-contaminated  soil  that  is  scheduled  for  cleanup  by 
either  thermal  desorption  or  incineration.  Since  these  technologies  are  better  suited  for 
treating  soil  contaminated  with  organic  chemicals,  they  were  not  included  in  Appendix  A, 
Sites  With  Metals-Contaminated  Soil  That  Will  Be  Remediated  for  Metals.  Sites  where 
these  thermal  treatments  are  being  proposed  in  conjunction  with  other  technologies 
consistent  with  metal  contaminants  are  in  Table  A-1.  CTC  databases  provided  estimates  of 
soil  volumes,  dates  for  RD,  dates  for  RA,  funding  budgets,  and  proposed  cash  flows.  Only 
those  costs  associated  with  treatment  of  soil  by  incineration  or  tiiermal  desorption  were 
included  in  Table  B-1.  All  information  was  taken  from  1998  CTC  data  that  was  constrained. 
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Table  B-1.  Sites  with  Metals-Contaminated  Soil  that  Will  Be  Treated  for  Metals 
by  a  Technology  Better  Suited  for  Other  Contaminants 
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Sites  With  Proposed  Remedial  Actions  That  Will  Have 
No  Effect  on  Metals  Contamination  in  Soil  or  Sediment 
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Sites  With  Proposed  Remedial  Actions  That  Will  Have  No  Effect  on 
Metals  Contamination  in  Soil  or  Sediment 


The  Site  Action  Items  Database  was  used  to  determine  proposed  remedial  activities  for  those 
sites  identified  with  metals-contaminated  soil.  Sites  for  which  proposed  remedial  actions 
involved  only  groxmdwater  or  where  the  soil  treatment  would  have  no  effect  on  metal 
contaminants  were  placed  in  Table  C-1.  Also,  sites  for  which  the  proposed  treatment  did  not 
involve  soil  were  placed  in  Table  C-1.  The  basis  for  including  these  sites  in  Table  C-1  are 
shown  in  the  table. 

The  rationale  shown  below  is  based  on  the  Remedial  Technologies  Screening  Matrix  and 
Reference  Guide  (USAEC,  1997).  The  following  codes  are  used  to  describe  why  sites  were 
eliminated: 


GW:  The  Site  Action  Item  Database  indicates  that  the  remediation  will  only  involve 

groundwater  treatment  with  no  treatment  of  soil. 

BV:  Bioventing  is  given  as  the  remedial  action.  This  treatment  will  have  no  effect  on 

metal  contaminants  in  soil. 

SVE:  Soil  vapor  extraction  is  given  as  the  remedial  action.  This  treatment  is  not 

consistent  with  metals  contamination. 

NM:  Non-metals  refers  to  activities  such  as  building  demolition,  debris  removal,  or 

treatment  of  organic  contaminants  such  as  PCBs. 

BIO:  Biological  treatments  are  not  consistent  with  metals  contamination. 

UXO:  This  refers  to  activities  such  as  UXO  removal  or  UXO  survey.  Unexploded 

ordnance  were  not  a  part  of  this  study. 

RVW:  Discussions  with  POCs  revealed  that  no  further  action  is  planned  for  the  site  or  no 
actions  plaimed  involve  metal  contaminants. 

NFA:  No  further  action  is  planned  for  the  site. 

COMP:  Composting  is  the  only  remedial  technology  given  for  the  site. 


Table  C-1.  Sites  with  Proposed  Remedial  Actions  that  Will  Have  No  Effect 
on  Metal  Contamination  in  Soil  or  Sediment 
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SITE  NAME 

DESCRPTN 

C 

0 

^  • 

SVE 

t  z 

BIO 

oxn 

RVW 

5 

2 

COMP 

EAJF05-A 


ALMR-01 


SITE  05 


NA>6^07__ 

NAAD-43 


TEAD(S)-12 


FMR-05 


n 


TOXIC  BURNING  PIT 


TBP-SOUTHERN  MAIN  PITS  OVERALL 


AMMUNITION  STORAGE  BUNKERS  (154) 


ANAD-07 

CHEMICAL  WASTE  DISPOSAL  PIT 

ANAD-12 

FACILITY  414  (OLD  LAGOONS) 

ANAD-22 

A-BLOCK  LAGOON  (FACILITY  514) 

ANAD-29 

OLD  LUMBER  DISPOSAL  YARD,(NEAR  BLDG  573) 

ANAD-30 

NORTHEAST  LAGOON  AREA 

PICA-093 

WASTE  BURIAL  AREA  NEAR  SITES  19&34(180) 

PICA-118 

METALLURGY  LAB,  BLDG  315  (SITE  135) 

VEHICLE  MAINTENANCE  (SITE  63,  LAUNCH) 


TNT  RCTENTION  PONDS  _  _ 

FORMER  (bONSTRrra^^^^^  AREA) 


CAMDSSITE  (SWMU  13) 


FORMER  LANDFILL 


mmm 


ABANDONED  FIRE  TRAINING  AREA 


HAFB-001 

REMOVAL/CLOSURE  USTS 

HAFB-010 

EAST  LEVEE  REFUSE  DISPOSAL  AREA  BURN  PIT 

HAFB-022 

REMEDIATION  OF  SOIL  AT  AST  6  AND  7 

HWAAP-B13 

101-29/36  CATCHMENT  PIT 

HWAAP-B27A 

103-16  CATCHMENT  PIT 

HWAAP-B27C 

103-20  SURFACE  IMPOUNDMENT 

HWAAP-B29 

103-41  UNLINED  PONDS 

HWAAP-H05  OLD  DEPOT  LAUNDRY  WASHOUT 
HWAAP-109  49-10  PIT/LANDFILL  #1 
H\^p:jl4  103^  TOlsiCH 
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Table  C-1.  Sites  with  Proposed  Remedial  Actions  that  Will  Have  No  Effect 
on  Metal  Contamination  in  Soil  or  Sediment 
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SITE  NAME 

DESCRPTN 

c 

0 

1 

SVE 

0 

CD 

oxn 

RVW 

NFA 

Q_ 

0 

u 

mmmmm 


IN AAP-03  !  NORTH  ASH  SETTLING  BASIN 


JPG-02 


t<AAP-20 

KAAP-21 


KAAP-22 


KAAP-25 

KAAP-41 


ISEWAGE  TREATMENT  PLANT  LAB  (S) 


ARE/a^900  WASHVVAT  SUMPS  AND  DISCHG  PTS 
‘area  1 000  \A/ASiW^  SU 


AREA  1 100  WASHWAT  SUMPS  AND  DISCHG  PTS 


OIL  SPILL  RESIDUE  LAND  FARM _ 

“water  TOWERS 


LCAAP-016  {AREA  16-  ABANDONED  LANDFIU. 

LCAAP-01 8  AREA  1 8-BURNING  PITSTl^GOONS  &1RENC^ 


LEX-035  COAL  PILE  AND  ASH  SILO  (BLDG  #7) 


AREA  "B" 


CULVERTS 


LEX-076  I  VEHICLE  WASHRACK  I  (SWM  U  #  22) 


LAAFRC-003  OU  #3  CFR,REVETM ENTS, AIRCRAFT  WASH 


LOT  1 OODD  OU8-LOT1 OODD  DRYDOCK  -  LOTI  OODD 


PRES-66B 

PR"ES-66E 

PRES-66G 


DISTURBED  AREA  3 

DISTURBED  AREA  1  ("^CLUDING  MO^^^^ 
'disturbed  AREA  1  (MOUNDED  AREA) 


RAAP-01 7  BURIAL  ACTIVATED  CARBON  DISPOSAL(S53) 


RVAAP-03 

RVAAP-05 


RVAAP-08 

RVAAP-09 

RVAAP-IO" 


RRAD-57 

RRAD-58 


DEMOLITION  AREA#! 

■  WINKLEPECK  BURNING  GROUNDS 


LOAD  LINE  1  DILUTIONXSETTLING  PONDS 
“  LOAD  LINE  2-DILUTION\SETTLING  POND 
'Load  line  3-biLutioN\sm[iNG  to 


LOAD  LINE  1 2-DILUTION \SE1TUNG  POND 


MAINTENANCE  SALVAGE  YARD 
■  HAYES(FORMER)BATCH  TREATMENT  PLANT  AREA 


RSA-01 1 

INACTIVE  SEWAGE  TREATMENT  PLANT  1 

X 

RSA-014 

UNLINED  INACTIVE  BURN  TRENCHES 

X 

_ 

RSA-032 

INACTIVE  SCRAP  METAL  STORAGE  AREA 

X 

RSA-050 

INACTIVE  MUNITIONS  DEMIL  &  DISPOSAL  AREA 

RSA-112 

SUSPECTED  FORMER  DEMIL  &  DISPOSAL  AREA 

CSA-IB 

CONTAMINATED  FILL 

CSA-ID 

LANDFILL 

ESA-3B 

STORAGE  AREA 

NCSA-1  C  SURFACE  DISPOSAL  AREA 

NCSA-1  F  SURFACE  DISPOSAL  AREA 


NCSA-2A _ SURFACE  DISPOSAL  AREA 

NC^^B ' 

NCSA-2C  SURFACE  DISPOSAL  AREA 


NCSA-5A  SURFACE  DISPOSAL  AREA 

NCSA^B  SURFACE  DISPOSAL  AREA 


NCSA-5C  SURFACE  DISPOSAL  AREA 
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Table  C-1.  Sites  with  Proposed  Remedial  Actions  that  Will  Have  No  Effect 
on  Metal  Contamination  in  SoO  or  Sediment 


SITE  NAME 

DESCRPTN 

GW  Only 

SVE 

0 

□0 

oxn 

RVW 

NFA 

COMP 

CONTAMINATED  BUILDING 

X 

CONTAMINATED  BUILDING 

X 

WASTE  LINES 

X 

CONTAMINATED  SEDIMENT 

X 

CONTAMINATED  SOIL 

X 

SPSA-3B 

STORAGE  AREA 

X 

SPSA-4A 

SURFACE  DISPOSAL  AREA 

X 

SPSA-6 

SPILL  SITE  AREA 

X 

LANDFILL 

X 

SURFACE  IMPOUNDMENT 

X 

ISSA-2B 

STORAGE  AREA 

X 

* 

ISIAO014  IBUILDING  210  AREA 

_ _ ^ _ 

1 

mi 

SAAP-009 

NORTH  ACID  AREA  WASTEWATER  TRMT  LAGOON 

X 

SAAP-01 1 

F-LINE  AREA  SETTLING  PONDS 

X 

SAAP-015 

WASTE  STORAGE  MAGAZINES 

■Si 

SAAP-01 6 

TEMP  WASTE  STORAGE  MAGAZINES 

■ 

B 

SAAP-022 

OLD  WASTE  EXPLOSIVES  BURNING  GROUND 

X 

■ 

■ 

■i 

SAAP-039 

SOUTH  ACID  AREA  (WASTE  WAT  RUN  OFF) 

X 

SAAP-044 

TANKT784 

X 

SAAP-046 

DECONTAMINATION  OVEN 

X 

SAAP-051 

BATTERY  HANDLING  AREA 

X 

M . .’. 

TEAD-24  1 

BRAC-OLD IWL  (SWMU  30)  / 

lUj  1 

X  i 

11 

1  NRDEC-10  ISPILLSITE  I  | 

_ ^ _ 1  X  1 

_ 1 _ _ _ _D 

I...AA:/!  :  .*  ?! 

ISITE  03  ISEPTICTANK/LEACHFIELD  1  x  |  j 

Ml 

ISITE  07  ISEPTICTANK  I 

X  1  !  1  ^ 

I  1  1  1  1 

ill 

ISITE  2  ISEPTICTANK/LEACHFIELD  I  x  |  1  | 

1 

i  1 

1  i  1 

ISITE  01  1 

SEPTIC  TANK/LEACHFIELD  I 
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Sites  With  No  CTC  Data  for  Remedial  Actions 
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Sites  With  No  CTC  Data  for  Remedial  for  Redial  Actions 


The  estimate  of  metals-contaminated  soils  included  in  this  report  is  a  reflection  of  remedial 
activity  and  only  sites  that  had  activities  in  Phases  4  and  5  (RA  and  IRA)  were  used  to  build 
the  estimate.  Among  the  762  DSERTS  sites  for  which  there  was  CTC  data,  164  sites  had  no 
costs  for  Phases  4  and  5.  These  164  sites,  listed  in  Table  D-1,  were  omitted  from  the 
estimate  because  no  remedial  actions  involving  soil  are  planned  for  these  sites.  Of  these  164 
sites,  72  sites  had  only  Phase  6  and/or  7  costs.  For  these  72  sites,  remediation  of  soil  has 
been  completed  or  was  never  required  and  only  monitoring  or  treatment  of  groundwater  is 
required.  Seventy  of  the  164  sites  have  no  CTC  data  beyond  Phase  3  (RD).  This  means  that 
site  investigations  are  expected  to  reveal  that  no  further  action  is  required  or  that  so  little  is 
known  about  the  sites  that  remedial  actions  could  not  be  planned  or  budgeted.  It  is  likely 
that,  for  some  of  these  70  sites,  RI/FS  activities  planned  in  the  future  may  reveal  that 
remedial  actions  are  required.  For  22  of  the  164  sites.  Phases  1  through  3  and  Phases  6  or  7 
have  costs  while  there  are  no  costs  for  Phases  4  and  5.  For  these  22  sites,  groimdwater 
appears  to  be  the  only  media  involved  in  restoration  activities. 
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Table  D-1.  Sites  with  No  CTC  Data  for  Remedial  Actions 


INSmiATICm 


EANS01-D 


EA0E19 


EAOFOO 


EAOF03 


AHmm 


ANAD-18 


ANAD-19 


ANAD-20 


ANAD-37 


PICA-021 


PICA-022 

PICA-029  • 

PICA-047 

PICA-057 

PICA-058 

PICA-063 

PICA-074 

PICA-075 

PICA-077 

PICA-080 

PICA-085 

PICA-098 

PICA-102 


PICA-111 


PICA-113 


PICA-116 

PICA-117 

PICA-119 


PICA-131 

PICA-163 

PICA-164 

PICA-167 

PICA-168 

PICA-169 

PICA-170 


PICA-171 

PICA-173 

PICA-174 

PICA-178 

PICA-180 


PICA-200 

PICA-207 

PICA-208 

PICA-210 
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INSTALLATION 


FORTmiNWNIQHT  ■ 


wmwm 


SllEHMm 


Fjw^mr 


Ffws-oe 


FTWG-28 


FTWG-29 


INAAP-09 


INAAP-35 

INAAP-63 


INAAP-87 


LCAAP-003 


LCAAP-004 


LCAAP-006 


LCAAP-009 

LCAAP-010 


LCAAP-011 


LCAAP-014 


LCAAP-019 

LCAAP-020 

LCAAP-021 

LCAAP-022 

LCAAP-023 

LCAAP-024 

LCAAP-025 

LCAAP-026 

LCAAP-027 

LCAAP-028 

LCAAP-029 

LCAAP-032 

LCAAP-033 

LCAAP-034 

Table  D-1.  Sites  with  No  CTC  Data  for  Remedial  Actions 


l»ALLATiOi<  S{TEN>UyfE 


PBA^QS 


PBA-07A 


mw 


PRES-24 


PUADA-046 

PUADA-049 

PUADA-058 

PUADA-059 

PUADA-061 

PUADA-062 

RAAP-008 


RAAP-020 


RAAP-023 


MSFC-077 


RSA-009 

RSA-013 

RSA-046 

RSA-049. 

RSA-117 

RSA-126 

RSA-140 

RSA-141 

SAAP-013 

SAAP-017 

SAAP-023 

SAAP-025 

SAAP-027 

SAAP-037 

Table  D-l.  Sites  with  No  CTC  Data  for  Remedial  Actions 
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